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SUMMARY

This is the first detailed study of the Ust-Kamenogorsk Titanium-
Magnesium Combine. An analysis of photography reveals continued con-
struction from |when this plant was seen complete
and the productlon facilitlies were first observed in operation. These
facilities appeared highly active when last seen orLE:fi;::::]photography. 25X1
irs

The thermal power plant within the combine area was seen in operation

Of the three known Soviet titanium bPlants, this plant is the largest.,
The facilities tentatively identified include both an electrolytic cell
building and a Kroll reduction building for titanium production and also
an electrolytic cell building for magnesium production. The titanium
electrolytic cell building is the first of its type known to exist in the
world and was complete in Previously, titanium production
on an industrial scale wag§ Iimited to the Kroll process.
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INTRODUCTION

The Uste-Kamenogorsk Titanium-Magnesium Combine 1s located 7.2 nautical
miles (nm) northeast of Ust-Kamenogorsk, USSR, at 50-02N 082-45E (Figure 1).

This plant was studied using all available photographic coverage through

The purpose of the report is to identify, measure, and provide

a chronological analysis of the facilities at this plant. Building identi-

fications are based on information obtained from an on-site examination

of the facilities at a | | 25X1
| |and on information obtained from various collateral reports.

L/ 2/ 5/ Many of the facilities are tentatively identified due to the

Tack of large-scale photographic coverage and because the configuration of

a titanium plant is not limited to a distinctive design.

A1l measurements have been made by the NPIC Technical Intelligence
Division with the exception of those indicated by an asterisk (*), which
were made by the Imagery Analysis Service project analyst. The NPIC/TID
measurements are considered to be accurate within + 5 feet or + 5%, which-
ever 1s greater. -

DISCUSSION

This plant is rail and road served and occupies an irregularly shaped,
wall-secured area of approximately 230 acres (Figure 2)., The vplant consists
of seven distinct areas which are designated A through G in this report.
These include four production components: a Titanium Production Area (A),

a Possible Carnallite Ore Processing Arca (B), a Probable Chlorine Production
Facility (D), and a Probable Magnesium Production Ares (E). In addition, the
plant contains a Storage Area (C), a Thermal Power Plant (F), and an Admini-
stration and Support Area (G); two waste ponds are located outside the plant
area, The descriptions and dimensions of the major structures in the plant
are shown in Figure 3. All production facilities were first seen in operation
in[~ ] except the thermal power plant which was first observed in
operation in | | The following discussion of the production and
power facilities describes the flow of materials through the plant.

i

25X1
Approved For Releampm CIA-RDP79T00919A000300060001-3




25X1

Approved For Rele7@f00RORAT :|CIA-RDP79T00919A000300060001-3 25X1

IMAGERY ANALYSIS SERVICE

25X1

TITANIUM PRODUCTION AREA

Probable Titanium Tetrachloride Facility

This facility (Area A, Ttem 2) probably receires a titarium-ore con=
centrate from the mining site. The core is combine ! with coke and chlorine
a8 In an exothermic reaction to produce gaseous t.tanium tetrachlcoride
and carobon dioxide. The gaseous titanium tetrachl :ride and the chlorinated
vapors of associated impurities are condensed intc a2 liguid and separated
by fractional distillation. The pure liguid titarium tetrachloride is then
punped through a pipeline (Area A, Item L) to the srobable Kroll reduction
bullding.

Probable Kroll Reduction Building

n the probable Kroll reduction building (Are:. A, Item 5), titanium
totrachloride and magnesium metal combine in an exthermic reactiorn to
oroduce titanium sponge and magnesium chloride. T.is reaction takes
place ir an atmosphere of inert gas to prevent hyd-ogen and oxygen con-
Lamination. The magnesium chloride is tapped off :nd sent tc the probable
magnesium electrolytic cell building (Area E, Iter 1) where it is separated
into magnesium metal and chlorine gas. The titani mm sponge remains in the
crucible until it has cooled to room temperature. Once cooled, the sponge
tardens and must be drilled from the crucible. Th.s operaticn is extremely
dusty and 1s therefore done in a sevarate secticn »f the Kroll reduction
building. The nigh dust-covered section (Aresa A, “tem 6) on the east end
ol the Kroll reduction building appears to house t is operation.

Afwer being drilled out of the crueible, the resulting impure titanium
sponge is transported to the adjacent probable spo ge purification building
(Arca A, Ttem 7) where it is heated to drive off t.e last traces of magnesium
chloride and magnesium metal., The titanium sponge is then washed and dried
before being sent to the probable electroslag melt ng furnace buildings.

Probable Titanium Flectrolytic Cell Building

The Soviets have reported that this plant use: an electrolytic salt
bath process to produce titanium in addition to th  Kroll process. 2/
The long rectangular building (Area A, Ttem 13) on the south side of the
plant is an electrolytic building probably produci o impure titanium. This
building is connected by two busbars to a rectifie : building (Area A,
ftem 1h), where alternating current is converted t direct current for use

in the electrolytic cells,

- 25X1
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Relatively little information is available on titanium production
through electrolysis, but the process normally consists of introducing
titanium tetrachloride into an electrolytic cell containing a salt bath.
Direct current is allowed to pass through the solution which breaks down
titanium tetrachloride with titanium being drawn to the cell cathode
where it 1s tapped off. This impure titanium is then allowed to cool
in an inert atmosphere before being sent to an electroslag melting
furnace for further processing.

Probable Electroslag Melting Furance Buildings

Unlike US plants which use vacuum-arc furnaces to reduce titanium sponge
to titanium metal, the USSR uses electroslag melting furnaces. The two
buildings on the west side of the plant (Area A, Ttems 9 and 11) probably
house these furnaces. They are served by power lines from a gallery (Ares A,
Ttem 16) that passes on the east side of Building 11, These buildings are
connected by a passagewsy to a storage building (Area A, Ttem 10) that
probably stores titanium sponge and finished titanium metal. The raised
portion on the west end of the passageway probably houses a drop forge used
to compress alloyed titanium sponge into consumable electrodes for use in
the electroslag melting furnaces.

In this process the consumable titanium sponge electrodes are con-
verted into titanium metal ingots by melting in an electroslag melting
furnace. First, two small ingots are obtained from two separate melts
of consumable sponge electrodes. The two small ingots are then welded
together and melted a second time in a larger electroslag furnace. M/
The large ingot obtained from this melt may be heated, forged into éIabs,
and stored in Building 10,

Electroslag melting is sometimes a dangerous operation. If a hole
develops in the copper crucible where the titanium is being melted, an
explosion will occur because molten metal will come in contact with the

25X1
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FROBABLE MAGNESTIUM PRODUCTION AREA

This area (Area E) contains a possible magnesia unloading building,
clght possible magnesia storage silos, a probable nagnesia chlorination
2cility, a probable magnesium electrolytic cell 1ailding, and a storage
building. The electrolytic cell building (Area E. Item 1) obtains DC
current from a power line gallery (Area A, Ttem 1€ ) that connects to the
rectifier building (Area A, Ttem 1L) and the passezeway on the west side
of the building. The power lines probably split voon entering the cell
building to serve two rows of electrolytic cells., This building functions
primarily to regenerate magnesium which is recycle 1l for use in the Kroll
raduction furnaces. As was previously mentioned, mnagnesium chloride is
received from the probable Kroll reduction buildir: and separated into
magnesium and chlorine,

Bezause of the loss of some of the magnesium chloride ir this process,
additional amounts must be produced from magnesia. This is accomplished
oy pelleting magnesia supplied from the magnesia s .los (Area E, Ttem 3)
with peat moss, petroleum coke, and magnesium chlc *ide. The pellets
produced in the low end of the chlorinator buildir - (Ares E, Ttem 2) are
charged into chlorinators located in the tall sect on of Ttem 2 and heated
with chlorine, The resulting magnesium chloride i then fed to the
clectrolytic cell building where it is separated 1 to magnesium and chlorine.

PROBABLE CHLORINE PRODUCTION FACILI 'Y

As has already been discussed, chlorine is us d in this plant to
produce titanium tetrachloride and magnesium chlor de. The large amounts
of" chlorine needed for these processes are probabl - produced in the probable
ciilorine electrolytic cell buildings located in th- center of the rlant
(Area D, Ttem 1). A probable salt-storage pile (A ea D, Item 3), the
orimary raw material needed, is located near this Tullding. The rectifier
soction of the building is the small portion in the center, forming the
""" shape of the building.

POSSIBLE CARNALLITE ORE PROCESSIN( AREA

'his plant is reported to be producing potass: um fertilizer from
carnallite ore, ‘2/ The ore-processing facilities located within Area B

- 25X1
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may be used to process carnallite ore. However, tle only identifiable
features are a lime kiln (Area B, Item 1) znd an orc-crushing and screening
building (Area B, Item 2). The process used to produce potassium fertilizer
from carnallite may be & secondary process in which tho main objective
would be to remove the magnesium chloride from the carnallite to produce
magnesium metal. 3/ 5/ The lime produced in the Lime kiln would then

be added to the séZondgry product, potassium, alone with other additives

to produce potassium fertilizer,

POWER FACILITTES

In addition to generating its own clectric vovcer, the combine receives
electric power from the Ust-Kamenogorsk Thermal Powcer Plant (L9-4ON 082-36%)
located 6.2 nm to the southwest, Power lincs from bois plant can be traced
to two transformer substations, one in the northern sccetion of the combine
and the other on the south side of the combine (Area A). The power lines
from the southern substation enter the rectilier bul diig (Aren A, Tbem 1L)
and a power line gallery (Area A, Ttem 16) tnat vuns throughout. the plant.

The thermal power plant within the comb nc (Are:. T, Ttem 2) has an
adjoining switching building (Ares F, Tten 3) from vhich o second power
line gallery extends to the rectifier building, Thic coal~Tired power
plant is separately secured from the rest of the cortine., Tb was icst
seen in operation in |

OTHER FACILITTES

Other Tacilities within the plant arca include i sdministration
and tive support buildings (Area G), a revetted stors;c building (Ares B,
Ttem 3), nine storage bulldings (Area C, Ttenm 1), o vchicle maintenance
building (Area C, Ttem 2), two semiburied tanks with = punphouse (Area C,
ftem 3), and a possible compressor building (Ares A, Ttem 8). Two waste
disposal ponds are located southwest of the vlant arce (Tipure 2).
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FIGURE 2. UST-KAMENOGORSK TITANIUM-MAGNESIUM comsmEl | 25X1
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AREA F
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DESCRIFTION DIMENSIONS (1)

TITANIUM PRODUCTION AREA

Laboratory Inegular
Proboble Titanium Tetrachloride

Facility Irregular
Ore Silos (5) =
Pipeline
Probable Kroll Reduction Building
Proboble Sponge Drilling Section
Probable Titanium Sponge Purification

Building 705 x 558 100
Possible Compressor Building 330 x 65

Probable Electrosiag Melting
Furnoce Building
Storage Building
Probable Electrosiag Melting
Furnoce Building 965 x 70
Unidentified Building 240 x 95

Probable Titanium Elecrrolytic Call

Buiding —
Recrit o Builéing 5

Probable Smoke Precipitetion
Building 80 x 607

Power Line Gollery

POSSIBLE CARNALLITE 02% 20

Lime Kiin
Ore Crushirg Building
Revetted Starage Building 120 % 5C

STORAGE AREA

Stoiage Buildings (3} sy ing
Vehicle Maintenonce Suilding l:l
Semi-buried Storage Tanks (2

with Pump House

PROBABLE CHLORINE PRODUCTION FACILITY

Proboble Chlorine Electrolytic
Cell Buildings (2) Irregolor
Support Building
Proboble Salt Storage Area
PROBABLE MAGNESIUM PRODUCTION AREA

Proboble Magnesium Electrolytic
Cell Building 680 x50
Probable Chlorination Facility
Possible Magnesia Silos (8)
Possible Magnesio Unloading
Building 150 x 35
Storage Building 520 x 65
ower Line Gallery -

THERMAL POWER PLANT

Coal Preperation Building 145 x 5%
Thermol Power Plant Irregular
Switching Building 190 x 50
Suppart Buildings (3) Varying

ADMINISTRATION BUILDINGS (6) AND
SUPPORT BUILDINGS (5) Varying




25X1
Apprpved For Re]-egge §E%T13 : CIA-RDP79TOF)919A000300060001-3 25X1
IMAGERY ANALYSIS SERVICE
25X1
REMERENCES
25X1
Maps and Charts
USAF, 2nd RTS. US Alr Target Chert, Serics 200, Sheet 0239-13:HL,
Scalc 1:200,00C, 2nd Lcitiosm, January 1963 (SECRET)
Documents
25X1 1. CIA. , Purchasc ol Soviet Made Titanium Sponge,
3 Tobruary 1066 [CONIIDENT LAT.)
5, CIA. RR-FR-6h-1l, Assignnent ot High Priority to the Soviet Titanium
Tndustry, April 196} (SECRET)
3., Shabad, T., "Soviet tec Open Processii.: lant for itaniun and
Magnesium, " The New York Tiiwcs, March 1O, 1965, page 63
(UNCLASSIFIED)
Y. Cermichael, R.L., "Nonferrous Metals wnd the Chemlcal Fngineer,
Part T: Titanium,” Chemical sn/ ineering, November 21, 1966,
page 109 (UNCLASSTFILD)
5. Yershov, A., "The Wings ol Metal,” &::ochstenskays Pravda, May ol, 196k,
page 2 (UNCLASSIFILD)
6. "Tron Curbain Titenium,"” Chenicul Wool, Scptember 17, 1966, poge 96
(UNCLASSIFIED)
-1 25X1

Approved For Releap@ROGEOREY | CIA-RDP79T00919A000300060001-3




25X1 Approved For RelehOP28ARED

IMAGERY ANAJ

: CIA-RDP79T00919A000300060001-3

Requirement

C-RR6- 8k, 048

CIA/IAS Project

30428-7

Approved For ReleasFGPOSIEEIRETCIA-RDP79T0091 9A000300060001-3

25X1

25X1



lggroveg For Release 2002/08/13 : CIA-RDP79T00919A000300060001-3
Top Secre

Top Secret

Approved For Release 2002/08/13 : CIA-RDP79T00919A000300060001-3



